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sei iia iibensalenitn activities of the Keating and Air 

Conditioning Section, Pudiding Teehnolezy Division, Netions) 
fureau of otandarday ain bebalr of the Mechanical Ongineerine 
Pivisiom,. headquarterr, “vartermaster Ceneral | hesearch and 
Development command, Us Se Army. While this revert covers a 
—eriod ef eicht sontha,/ at ‘hes been proposed and agreed be~ 
‘tween NSS and “F, 2 4 0, that future progress reports will 
severrweneades BO penton: sham ene~quarter: years | 


The services. pf: fo ourteen menbers: of the staff of che: 
foaeine’ end Air: Sendivtenine Section and specialised facil- 
ties of that croup lecated in eix buildines at the Petional 
Sureau of standards have been éireetiy utiliged se reenired - 
further the work reported, The services and facilities 
other sections at £25 have been drawn on as required, The _ 
psithoe sll activities on this program are itemized below, te- 
gether with a. éiseusaion of the vrocress ‘dering the precent — 
re orting: periods balk ahety erases”! ‘at eheis and of whe: reporting 
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ing yr, Report Bos "2956, covering activities in the period 
fet a i through, ovember 36,1963 was subsaitted on Cecexber 


duante. revise unit “DATARS BMYORA 20R 


‘The. ‘tinal. ‘wepert. XN. Bede. Report Now 3057; dntie hea: "Per 
foraanee of Orifrees [riers in a Freonel2 iefrisoratine Sys- 
Lon,” wag eubmitted om January 15, 1054. It covered results 
Si teots and investigations mace of a proprietary device for 

Fang nes eyuce from. refrigerating syatem, wanufactured 
ay m tke Corporation, ichmond Hill, New York, and mar- 
keted uncer the trade maze "Drifrees be Lehydeater, ©", Galedum 
Carbide was employed as the desiccant material and the tect. 
Sspervai eee h senenend to determine characteristics - three 
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An evaluation of the Drifrees Urier is. contained on Page 39 of 
pase vad Tig | patented: to above. oe aes 
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einesad? ete ‘fare suedeuses Jaki | wedauce: 
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¢ies were high power Scoops eivicediad eof the casing, and 
vibration, a ema - . 


Shem bs 4 {3 “aa? TON PLD 1 TIER ih iP ; , : 
@ previcus progress reper’. presented the essential re~ 
sults. obaeryed , am teats of & Model 1-10 Thermo Fine plug- 
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cae: A eieet. bikes of the dinar rerort, of these teste bes veen 


ree: Snipuetoe) ‘or hele! ‘peste was’ “ts ‘debebatne’ he: Spagtieal 
range. of capecities. for 1O*F and 35°F refrizerator teaperstures 
at an.ambient. temperature of 110°F ‘obtatnad ¢ by varying the ~ 
eperatine speed ef the eas engine, “he condenser and evaporator 
fans were.set.controlied zt a constant. speed for the range of 
tests but were operated at epeeds proportional to the cagoline 
engine by the bedi drive Incerporated in the unit. 


oLOE te : vind. POR FLUGe TYPE UNIT, (9150) _ 


“Rh Trerno. ting rodel o45, Gg, ‘plusetype stisoline’ enbitin driv 
en refricerating unit war “tasted under conditions ag eenerally 
ferenced uncer ke aa be of the 1/2 ton unit. (Item 4. of 

is progress report). aes speeds were maintained constant — 
A gach. of two values “ha enzine speeds (and compressor speeds) 
were varied over 4 considerable range for cone seriea of Leste 
and were overated proportional co engine speed charzes by oeans 
of, ane. belt drive for another series of tests. 


ere “the increase in het refri-erating eaipaetty at compared to 
pro ia speeds was sienificant and has heen reported pre- 
viously. A decision to turtail further such investication of 
thie. particular unit in this recerd was made and the final re- 
port of this — is nearing completion. 
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ede PPA Ge coupleted. previous to this. rerortinn period of 
a theres tne 1/3. & ton. plugetype, peopel «416 3, @lectrie sotor 
| a agate ane md 6 ing 3p xinate. capacities at she 
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efor eack ambient. 


sae’ ea agity ra Q frow 9700 BTU/hr at. 35°F. re rigerator 
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ERSees and 70°F aebient. Ab 110°? ambient tetin~ 
urd the capacity ranged frow 2900 SPU /br at 2.5°F refricer- 
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: fp vee. gison ie engine gril vbie plugety ye. iiieratthe. 
ured. by Carrier Corp, was tested prior te this. 
severing, perdog ie bo, earexei ne capacity. at. aublient temperatures 
°F, 90° 10°F and 125°F and at refrizerator temperatures 
of G°F, 35°F anc, lowest obtainable in.the test warehouse... Ub- 
Barra Pusat teh. rensed from 2100 27U/hr at 70°F ambient temp~ 
Pera 3°F refrigerator teeperature to 194300 Lhe a 
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ae mnths ett unit Sesigned for use with van type trailers 
and manufsetured by General clectric Company were completed 
prior to this reporting period. Purine the period’ of teating 
difficulty was experienced. with flexible. lines, excessive sir 
leakare ane ‘refrigerant control. The. testing was held in- 
eas nce bebe 4 a decision by the manufacturer to modify the 

rg bet rsd was done in this regard, Yr. 8.4, 
seiteds, ty Ree eieates. that no forther testa bé made. A 
final revert of this test series thé: was completed will be 
submitted, These tests included. operation, with the entire 
unit within the bias pst space, the entire unit. car ede the 
conditioned space and wi eh the ante. divided, ise. vith 
condensing unit oat sice and the evaporator unit within tne 
@onditioned spacey °°" 
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These resulte «ill be reported as a basis for comparison 
with future results in defrosting of the modified leton unit. 
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‘The. Hotel: a. 5 ‘Pee King gasoline engine driven unit 
referencet in item 1] was converted to electric moter drive ‘by 
means of a conversion kit menufactured for thie purpose by — 
te de ae Thermo Control Company. It wae presumed that this con- 
vergion wes designed to produce capacity equivalent te the TaB~ 
oline engine emg The ecoupresser operated at 2400 
desicn ne drive bot the electric converaton 
Fm iat Lt at 1750 rpms » while this prevented direct 
comparison, significant Gnaravine data was derived from these 
teet\e. .-t is probable that. the resulta of ihese tests will be 
reported in conjunetion with osher work currently in pregress 
ee ihe. meni Ti cation of che hodel &O oak Thermo Ky unit. 
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‘Mork. 4 being done: ender this: item. eon also. ee identified Bs 
nnbitlennden: the leton ea engine plugetype warehouse ret 
erating units Three “odel Mc $1 *hermo [ine unites are currently 
at HBS in connection with + nee work, The firet unit, Jerial 
Nias QS. 200 (RBS 10153) waa shipped fron Columbus Hepot in 1953: 
the . Serial Yo. 196 (TES 10854) was also shipped fro et 
Columbus Depot, but in 19543 and the third, Serial fe. 199 (N55 
110-544). was received from S, Yeardley Smith of Saltinere, tte 


the first unit (Bo 101-53) is the one which has been con- 
yerted to electrie setor (rive and which was used in the de~ 
frosting studies. The second (R83 10834) is eurrently belag 
used im. the madification etwiles, The third unit has apparently 
net been yi tangs eninge ae was | REE ORY packed for ships sont 
by the factory. — 


ett re is eurrently in pregress on modifieation of the sec 
ond unit, (iS 108654) along. linesoutiined by the Refriceration 
Squipment Branda, A prototype heat exehancer was fabricated 
ané tested te determine feasibility ef extracting waste heat 
from the gas regia pa exhaust: and introducing it in the refrig- 
erant. circuit as a source of heat for either defrosting of the 
pee ptember coile or heating ef the refrigerated apace. “he 
results of these preliminary tests were reported in a letter 
tor er avid bss Fiske dated vuly 30, ‘195k. 


The ‘vempenente: anc dnetallation outlined by the Refriser= 
onda Sevipment Branch af a meeting between thet group and 
representatives of the heating and Air roweeccsnte ron Jeetion, 
Spe, ab: Matiok, Nases, on May 6, 1954, (reported as Item 14.) 
have been installed and teste are currently in pregress. the 
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@ of the areas requir consideration were outiined in a 

- detter to Mr. Com vhintlesey daved June 12,1954. fests ade : 
| ei varying engine sp@de, coupled. with complese unloading of 
the compressor at conditions requiring neither heating or ¢teole 
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Section, NBO met-. with ly. Jelsch (. Whittlesey, Sbief, delrige 
eration. ‘Equipment Branch, Pilitary Plenning Vivisien, ¥., °f. 
R & D Command enc. others of his crganigation et their offices 
at Eatiock,: 9 é on mney, Sy eee eh: _onee purposes of the 
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| by the eubjeet specification. frasent thinking 


Wits covered 
@ that the domestic, or householdetype, refriceraters, up to 
aad insluding a cube feet, should be covered by 2 separate 
specifigatien: from the comercial.or ingtitutdonal-tyne. refriz- 
RERCOPD . . mnge up to d00.cubic feete.. Accordingly, anu- 
facturers Visited te cave, were consulted priaarily in, regard 
to the domestic refrigeraters. Manufacturers wisited during 
the two trips were ‘eatinghousg, /rigkdaire, Care s1¢y¥,. .nterna- 
tery cdudrak, and  aneral Aleotpric, sulte of 


tional Harve: 
these conferences are currently being coprdinated with other 
recommendations. ae of the major items to be reaclwed is the 
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atdon of a satisfactory temperature level for the freeser 
Ment in a domestic refr. erator. Two companies, “esting 
i daire, have offered to submit samples of current 

4tena for study, An ¢ cuble foot. frigidsire "Cyelematic’ (self- 

datanetine refrigerator has been received and is curreatly being 
sted. to. determine the degree, to witleh. existing AsJjeie and 24 
~ gtandards. for raving and testing household refrigerators should 

ve sehenned to or qrhonnne shee into the propased revision. 
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eel le been. oe Sr. Mare. - Baridenn ‘and. Be: ve iis’ 

Pot ‘meet. 4 . Prank *. Reinhardt, Chief, Orvanic Plastics. | 
Section ‘Division of Creanie and Fibrous Materials, NES on Auge 
ust 5, loa’ to outline the sethed of previding fer the use of 
acceptable plastics in certain parts of refrizerator cangstruction. 


Inew 16, MOSEL Q1$G THERKO KING 


Om recuest of Fr. whittLesey, assistance was rendered to 
: representative of the Patent Section, Com in regard to the 
1/3<ton gas engine driven plug-type warehouse refrigerating 
manufactured by U. &. Therme Conte] Company, Minkeapolis, ©inn- 
esotea and employing « combination starter-senerator in conne 
e¢tion with the gas enzine, ceseriptive information and pheto~ 
araphs were furnished as requested. 
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Piles of the Heating ane Air Cendditioning Seetien dealing 
with various itema of portable gas engine driver units manu- 
factured by U. S. Therme Control -emnany, and tested for CONG 
by this section for the past ten years wore prepared for quick 
referonce in response two a a of Ma, de &* Hillare, chief, 
Keehanicai Engineering Division, Hu, 2, R & D Command in 
echnection with hearings being held "an vaabineton relative te 
the combination atarter-generator. 


Item.37, ©  ROTATABLA SIMULTANBOUS BEAT AND #ATER=VAPOR TRANSFER 


APPARATUS 


a progran for the continuation of the studies of water 
vapor transmission in refriverated warehouses was prepared and 
eeeeered: during this period, fhe ingulated panel required for 

a provram was constructed at the Natick Laboratory of ©, 
R 4 BD and shipped to this Sureau. fis panel is currently 
being installed in the fotatable apparatus for studies of water 
vapor covenent in ita construction, 
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Present: Pr, Je Ve Davidson, GM R&D Command 
: twee abe We et ic nis wee 
rer wrenior tamer Metacs ye 


~ fhe mrpese | of. this nemorandum isto enumerate the items. 
re : ‘Federal, Specification Aieie2llc which need 
ich. ied Ficged ed the. Ca sgn Gralte.... 


r ree present draft..of. ichetibe ¢ deals with both con~ - 
ciated éomestic. refrigerators, & ie generally azreed that 
vs. Should be divided inte two separate specifications. 


58 O.  he domestic specification lor household) should ine 
—_ refrigerators wp to and. ineluding Ab. gubic feet... 7 


ede. ‘Definitions. iS sree gonditions must be. clarified, 


Fike. tekal food ecarare. olenee "Evaporators net. ‘capable 

P statetatae J2-degrees may not occupy in excess of 15% of 
he total f storage voluse, The prepesed method of select- 
ing refricerators with or without frozen food storage would be 
baumenns of options availa. eto the procuring authority. 


“he . Pimensions of refri erators can be reduced from present 
table ‘values. except for depth, Consideration of door thickness 
must be ing] rp Mg estab] ishi the overall depth, . Consider- 
bine. s88h, be given to listing epth ac the minimum opening 

| which the | gerator can be caken with er without the 
. ing. hardware) depending on the ease of vdandiaa the 
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Goor or hardware, The pan ce pe “the cabinet in any event should 
not exceed 25=1/2 inches the overall rear projection (eon- 
@enser duet, ete.) to the oor closure face, This i¢ to eonq 
form to the ‘tandahe ‘@abinet or work surface depth, The appar- 
ent tren@ in refrigerator doors is to a thicker door (uwsvally 
with door shelves) whieh ds hinged in eeeh a manner that it 
could not be opened if the deer itself were ecntained between 
qabinsy. edgeo or beers! ete, : 


ogy 2tkeebe of’ plasties' dane* hen puwanceea: ere guna use 
rer broaker stripy Bhd bee potty ® ore Mh net D foot 2 Sachs oon 
in for inner’ il ; 


wolee 6a Thao athens of poets ast we: nPtntenee: <aeh ‘boveebign 
@hatnel. “Coneideration should be <iven to the wee of cther mate 
eriais for inner liners, There seems to be general agreement 
that steel fintshed with erranie enanel is” nighor desirable , 
aon" ceomntie’ ahr for this’ application, ‘5 
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CALL @,2 oPpenbhe | inentessew: peuelronent? ebPerriitee to: ee or : ate 
factors: should be eliminated in creference te heat ceanbrer eer } 
forrince uncer a suitable hich husidity test condition. This 

is sopetines referred 32. as & Pumnting, tests. re 


A 2 ed yaa: PRwA. ane: an ‘Standards’ dealing wath: cube ae 
pace of @lectrie refricerstors shall be ineerporated wherever 
prection] without. chan » to aveic Inéustry confusion. — Tt is 
unterstood that NBS will conduct certain teste to determine the 
advisability of retommendine the use of these Standards, or at 
least the test erties of these Btendards, tite f 48 presently 
writteny "oe 


10, ‘Veavew rope hdtedanh short i deeteas: mae be eaten hiened m0 
Apeasanenr tie the tabular data for the Various sises to be listed 
in the specification, © 


ll. Suftable definitions must be established for deserib- 
ine the fimotion of the evaporater seetion (er frowen food stor- 
gee section) within the refrizerator., ‘The method of allowing 
the eurcheser an option to precure a refrigerator in which 
there is a frozen food storage section, as compared to one in 
which there 48 a normal icesuaking or evaporator section, must 
be determined, © ‘Tt eppeare that at present there is no satis- 
Ta , either written or implied, as to the proper 
division between the two basic types of evaporators. The gene 
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eral opinion seems to be that froven food maintained at or be~ | 
ial 42 Jourece wild be suitable for sterave periods of three 
type of evaporator whith will »... 
| fe above 12 degrecs a9 a result of 
byeling operation er whieh will not reduce the henperature of 
ie eotiote rae ye trees under normal operation: should net 
uly’ “Proven food: weoperge? inked 8 


i ae neni’ type: t befvhiwators-are listed ony 
ares ic feet. Consideration must be given to the nume 
ber of sizes. ‘oe be Mated as well ae the tolerance below Liste 

| €@ siagds which will constituse acceptable total food storage — 
olune. Sinus toleranees in the order of 5% or. 1/2 cubic Footy. 
icheve 8 ag mets will noparantly work no vertous oe 
duets bephoned Pair’ selverhdiet aaa in ae pee ee 5 


Ca eS dade | Hefvostings:. The “‘eubsect of defrost ing can 
apparently be beat met by definitions of accertable aysters. Eo 
Yautonatic" defresting systems controlled solely by need for 
ge oy have been observed, Principal syatems observed were: 

in whieh the defrosting cyele was initiated by the 
sears 2 (b) “tndtdated by tine, number of door openings, operating 
time, ete.; (¢) defrost . following each "On" eyele of the 
system. items (») and (2) constitute the majority of the so- 
enlled automatic syateme currently available, The question of 
a for cefroeating freeser compartments needs further 
study. 


14. Peeking Yequirements, Kesults of field investications 
show that all manufacturers interviewed object to certain pres- 
ently required packing specifications and requested consider- 
ation of the use of a performance type requirement permitting 
greater letitude in packing methods in which commercial packing 
as presently emploved scan be used. 


15. Gelers, The revised specification must incorporate 
some means for permitting the uce of colored exteriors and ine 
teriors, thetever method of seleetion ag suitable colors, une 
less otherwise specified, a1] refriveraters on a sincle order 
showld be =f the game eoler. 


16, Tee, All manufacturers interviewed stated prerent 
minimum ice requirements is greater than employed in current 
domestic shipment, and this Peutrement ghonld be lowered ace- 
cordingly. 


17, Usor Gaskets, The present speeificatians should be 
broadened to include ied as well as natural and 
aynthetic rubber. 
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i he 1 1, Selfrann ? Mods 600 0 Dishwashing Fachine Jer (1100 . 

2. P10 KY Onan’ Meinadceterater Yodel 8 420-2 ‘hess ee 
Ye I Theemeounaete tee Cube Maker (ne, N89 Mo.) | 
ale i Fork truck, Clark Sleetrie led. 2024 jer 2 OCE 220 (NBS 15-50) 


. .t Therne King 2/3 ton as” ‘engine driven phie ‘type raleteere 
ating unit eds 15S Ser... GX (NBS Sh-51)....... 


be 4/3 én aad: ‘engine: dptven ‘plac ie Pefrtvorstins, Carrier 
Pagel D731, Jerial 1 PE bade (RBS $3«521 4) Met hte 


= ‘maratoativse Tee Cube Maker (WBS ‘4905 ‘ei 


“My “2 1/2°von cals “engine driven plug type refri-erating onit, 
oe rédel” a Sae P ie ame f8 “16~§0) P : 
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|. Pefriverated warehouse prefaurteated, engunt 
7 mesos 12. (WBS 15-50) | I 


ae 


‘ : yer trator, re ite ° “fovea: piled fod el 
dah "e865 (HBS 65510) 


11, 11/3 ton electric sober driven Thermo King plug type re- 
friverating unit Podel © 15", Jerdal (679 (NBS 65-515) 


12. 1 1/2 HP Lenestreth compresser (HBS 77=$2) - 


13. 1 Heater, Tent, Oaeseline, Hermon Heleon Medel V8 3077 ©; 
Serial (103 (883 93~52) 


1h, 1 Keater, Tent, Gasoline, “erman Nelson Model ST-3977 “er~ 
fal 732603 (NBS 94-52) | 


15. 1 Heater, Tent, Sageline, “dient Glow ‘edel 30 3077 Jer~ 
fal 4352 (099 95~52) 


16. 1 set of test ducts for use with Heater, Tent, Gasoline, 
approx. 18 pleces in all (is 93a~f+52) | 


17. 1 690 on. ft. refrizerated warehouse, ~refabricated, de- 
nountable Reco, Ademtizios as “Heeo~Fab vetalply Freeze 
Seoler" (fies je 52 


16. 1 3000 eu, ft, refriversted warehouse, prefabricated, U, Se 
Plywood (N45 10283) Lote: This warehouse sent te NOS for 
use ac field test structure. 
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19. 
Me 1-7 | ) 
~~ BSTa118 Serial #453+1533-217 (1385 103a~53) 


21. 
‘Thermo King Hodel 6095 Seria 


226 


236 


11/2 ton gas engine driven plug type refriceratin: unit 
Thermo King “odel K10 Serial (CR1L0G0S (N35 100=§3) 


1 7.1/2 ton 2-wheel semietrailer, refricerated, Grown |odel 


11/2 ton gas engine driven ptuy trp gr tt unit 
# 18S be! 


LiteOn eas engine driven plug type refrigerating unit Therne 
- Ring Fodel ash -erial {28200 (os 101-53) 
1 ditte 22 Model M0 51 Serial 4196 ("35 104-54) Note: This 


. unit from army stock at “columbus Cepot. 


2h. 


1 ditto 22 Model MC5L Serial #199 (11B6 110-54). Note: this 


unit from 5, Yeardley Smith, Saltimore, *d. 


25 


1 Electric drive conversion assenbly fer 8.51 Thermo fing 
refrizerating units (855 197-54) Note: This conversion 
has been assembled inte Therme Aing “edel © .5] serial 


£93200 (MBS 101-53) in place of the original modified Cres- 


ley gasoline engine, . 
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